


ts& addin Utrctlve dlff fculHes worthy of ncfc were encountered 
during this quarter* Handling of payroll and payment of vouchers 
by the National institute of HeaU. Health is now functioning smoothly 
Occasionally# minor errors have been committed because of the dif- 


ferences between Hospital division and N1HH practices# but as time 
goes on these errors should be eliminated. 

Clinical studies during the quarter were largely concerned v/trh 
continuing secrcfs for codeine substitutes# the addiction liability 
of morph Ine-No! line mixtures# studies on ne^ morphine antagonists# 

v 

Intoxication with dlcthyl>mtdc of lysergic acid, and with the 
c Tin leal endocrinology of ' addict ion* lt : now appears certain rnat 
the addiction liability of L— P-H-dlmethyl-S-hydroxy-morph irsan and or 
4-4-dlpheny!-4-<11osthyIaia!no-hexaRone-3 exceed that of codeine* 

These drugs cannot be regarded as safe ccdd ine cubs r I lutes • Ir has 
been shown that a mixture containing I mg* of Nalorphine for each 
10 mg* of morphine can be used for periods of 30 days, provided the 
dasage Is held at 10 mg* every four hours. whether palp rcUM oy 
such mixtures Is less then that obtained with morphine, end whether 
tolerance to the pain relieving effects develops as rapidly must be 
determined In other Institutions. It Is, .however# certain that this 
mixture would not be abused by opiate addicts. Considerable work 
was accomplished with respect to tnc efreers or morpirirre uo-^ic * i-n 
on the activity of the putultary and adrenal glands* oorh tr.ose 




projects ere being carried cut In collaboration with other »obora~ 
fortes Tf'oracsfcr Foundation for Exper Imanfa l &Io logy, Shrewsbury, 
K*ass., and the NaHeuaf Cancer Institute, O e thcsda,' Haryfend,)'. The 
results are not yet a va I fable# 

The neurophysiological section has now succeeded In demor.sf ra 1 1 
physical dependence on meperidine In dogs. This section ha3 also 
been attempting to completely prevent morph tne-induccd depression 
In dogs by admin ferret Ion of very large amounts of Hollins at 
Intervals of three hours. It Is hoped that this experiment will 
constitute a test of the R adapfaf Ion 0 hypothesis of the development 


of physical dependence. 

The psychological sect Ion has Initiated a study on the persona* 
characteristics of physician addicts. This prelect Is of great 
theoretical Importance because of the great differences with respect 
to aval lab II Jty- of drugs, social, economic and cducat Iona I -status, 
and outlook on addiction In physicians, as compared with other addle 

T«j papers by members of the unit were published during the 
quarter* Seventeen lectures were presented before scientific 
audiences • Or C of these was a report for the entire calendar year 
1953 to the Committee on Drug Addiction and Ha r cot Us of the Her Iona 


Research Covnc i I • V her 


36 mot ion. picture showings. 
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B. CLINICAL STUDIES Cf ADDICT I U4 
l. ^ard Studies* 

a. Addiction .Liabilities of New Substances 

{U l and D 2, N-dtrrethyl-3-hydroxy-Eorphlnan 
hydrochlorides C So 1-7362 and R© 1-7363). ^’ork previously reported 
with these compounds was confirmed during this quarter# Abstinence 
was completely suppressed In 2 patients who were strongly addicted, 
when 60 mg. of the J~Jscmsr was administered every four hours. 

The d- Isomer w 3 S completely Inactive In suppressing abstinence at 
this dose level# It v/as, therefore, concluded that the Icvo-lsonsr 
has high addict Ion, liability which exceeds that of codeine? whereas 
the jd-lsemer , & very Inert cor^uptf* U devoid of addiction liability# 
I o j 1 1 j*i Co y l-*""Q“d i ed <2 t h y l amt bo s xa no-sc—o 1 1 uo 1 * 

work with this compound Is now complete# -In doses of 60 to 75 mg. 
every four hours. It has suppressed almost completely abstinence 
In 5 patients strongly addicted to morphine. I t,rhercfcre, appears 
to have addiction liability which far exceeds that of codeine# The 
combination of this compound with p.ara-hydroxycphcdr loe which Is 

•t'.'vpr? i « M^dcr the o-^r'c ^Tfcaroa 3 must be regardse 

k> V * *# •»*'■ • ... i » w » •• * * • - * ’’ 

as having addiction llehHIh^ 

• |3) Sc.iZylmorehlne myrlstyi ester C5926-A) . This 

ccr-oound was synthesized In franco. Is insoluble In water, and can 
be Injected only In oil. for this reason* ell the work carried out 
has been by the oral route#' Doses ranging up to 600 mg. did not 
Indues any definite morph In^-Mka- effects in nora-o teren t cooler* . 
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f ft' 6D0~zq • doses , tiibns Jen f skin erupt Ions cosis Isting of blotchy 

|*yp 1> 

erythema arid vdiea Is fjpre -observed In all patients* Sufficient d^ta 
are no! yet at hand to permit an evaluation of Its addiction I S .1 ?> 1 1 sty. 

. 14) Befa*»dl—nethadoi ■ C4543K ^his compound Is 
being investigated at the specific request of the Coeval ss loner of 
Narcotics* Although it can readily be converted Into heta-dl-ecety t- 
raeihedol, a compound with known high addiction liability. It cannot 
Itself be subjected to the controls of the Narcotic Act without 
proof of Its addiction liability* In doses ranging between 30 to 
100 mg* orally and subcutaneously,. It has Induced no Immediate or 

a. 

delayed morph Inc-llke effects In 10 nontotereat addle la*. V/ork Is 
not complete and srs yet no definite opinles concerning Its. addiction 
i fab! lily can be readored,* 

b* Addict ion X ?abl I it les of Morphine and Hall! nc 

hi lx tures* 
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to 10 ng* of morphine every four hours for 30 days * This esper Imenf 
was designed to determine whether or nef this mixture eertrhl be usee 
for the 'relief of chronic pain* The untewurd sice effects 


•ted when 
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experiments did not appear with this particular dosage schedule* 
Definite mild abstinence wee seen after wVtbdr aw* 1 of both the mixture , 
and the morphine* ‘dbefher abstinence was m-trder fa- *■ ho w l *rj - xt 1 t h d y c ^ /a I 


A-// 5 






of the mixture is not yet known,- since the date has net been 
completely ana lysed*- 

Cm Idorphlnc Antagonists 

. (!) Leyallorphan (L-5C or Eol-7700), Studies with 
this compound have been confirmed# it Is extremely potent* In precipi- 
tating abstinence from morphine In addicted patients, regardless cf 
the route of admin Istrat Ion (subcutaneous or ora!)# It also appears 


to b? core potent and more toxic than Kalorphlnc* 

- {2l Dcxfzc-Na llorphan (P-60). This compound Is the 
optical Isomer of Lcvallorphon and appears, as expected, to be quire 
Inert#. H Is totally Ineffective In precipitating abstinence In 
addicted persons In doses as Filgjt as 10 mg#, subcutaneously# 

(3) • Leva Homeihcrphao#. IS7SPI# This compound Is 
the mouthy I-erher of Leva I to rph an and - sss synthesized for us by 
Dr# Lyndon F* Small cf the Motional Institute of Arthritis and feta- 
boilc Diseases In the hope that It would be orally effective and 
long' lasting# The drug has proved to be a very effective antagonist 
both subcutaneous t y and orally# However* It appears to be more 
effective v/hen admlsf stored subcutaneous !y and Its length of 
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appears to be no longer than that* or Hrr rrcrerrt- c'cmpeund, Leva I Icrphan, 

(4 )' 3-h ydrexy-n-propa rgy I -mo rph loan .(^o J -77b 3) • 

This Is a n:v/ antagonist Ip the -Morph lean series# If Is of 
interest since, according to Dr# Ha than 3# eddy of the sqjf Iona I 
Institute of ^rrhriTU and i/ctoboHo Diseases, It has "analgesi 
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e»?ac>s which arc about equal to those of meperidine In mice. So 
far, only data concerning the side reactions In nas are available* 

In doses of 4 to G mg* it Induces giddiness, dizziness, pallor, 
neuscs and .sleepiness • These effects are quire marked with the 2-mg 
dose* The compound appears to be much less act Ivc ora I ly, since 
equivalent effects were not obtained with doses of 50 to 60 mg* 
orally* The antagonistic properties of the drug have not yet been 
tested* , 


d* Diethylamide of lysergic Acid t LSD-25)*.. 

1!) - Dose effect rclat lonsh Ips • Three patients 

were given 0,25, 0,5, 0*75, i .0, 1,5 and 2.0 rncg*/k,g. of ISD-G5. 

Blood pressure, pupillary size, ancf knee Jerks, were measured every 

ha f f-hour before and after : adr,ln?st?-otlon of- the drug over an 3-hcur 

■/ 

period. A specif 1 *! cues r lorinf f re was ’-admin.-? stored hourly and the 

degree of mental effect rated on the fol lowing basis? 

Cradc ! - Anxiety without perceptual distortion 

Grade 2 - Anxiety plus perceptual distortion, but 
without pccudo-hs Hue lea » ions 

Grade 3 - Anxiety, perceptual distortion and oscydo- 

he « lurt*. . u.,.t u,\ m, t„. t-.t, x - > » \ f „ .t 

Grade 4 - fame as- Grade 3. f but ‘ wl th true ha! luclnat lo 

plus less of Insight* 

» * >— ■ 
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piotved end the areas of the curve measured wlrh a planting ter, thus 
reducing the total t ima-set Ion course to a- single 


area figure. 



Analysis cf the res(ifl*$ Indicated highly significant char, gas In 

• • 

bfood pressure andptblllary size a? doses of 0*5 meg./kn. and bearer 
Although the knee j: rk data showed- Increases at ell dcsc-go levels, 
these changes were significant sfsf I sv lea lly at only three of the 
six dosage levels. A very good correlation between the logarithm 
of the lose and the degree of effect was obtained In the case of 
pupillary size and blood pressure. Similar curves were obtained 
when rote! number of positive answers were plotted against the log 
of dose or the estimated clinical grade of mental effect* A high 
correlation between pupillary, blood pressure' and mental effects Is 
evident la the data* 

We have now studied the subjective changes, laduc.cd' hy LSD- 25 

.'V 

In esc re than 50 forme? morphine -addicts* The symptoms observed 

appear to be Identical urfih those observed - ' fo groups on .non add lots 

/ 

of for different composition with .respect to race, age, socle ! and 
economic status, and personality types. In other words Sr - the effects 
cf LSD-25 appear to be specific and are not related to any of the 
factors mentioned a ho ve* This Is a matter of great Interest, since 
the subjective effects .Induced by .150-23 have been studied more 
intensively and more thoroughly in a greater diversity of popular tons 
then any other dreg v/lth which we srs familiar, tnc ludleg reorph ine 
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121 Tolerance to LSD-25 • Tolerance experiments 
described In the annual report were confirmed In 2 additional par lea vs , 
In addition, we have confirmed the development cf hoi-era nee In 15 
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other patients who were haadted on an "out-pa fie nt* basis. Apparcsf I 
a ttgnlf least degree -of tolerance can be obtained by administer Ing 
lOjp 20 and 30 meg* of LSD— 25 vwlce dally for as Tittle as three 
days# Doses of this order Induce only mild effecis. 


3* Ch lorppomazf nc (5MF-260I J , This compound Is variously 
known as Largacftl, Thorazine, and by other names. Chemically ft. 
fs related to the phene th lazlne group of ant Ih istamlnlc drugs. St 


has been reported to be an adrenolytic, parasympa tho l y r Ic , antl- 
cmer Ic, and highly sedative drug which. In addition, markedly poten- 
tiates the effcctsof opiates, barbiturates and general anesthetics* 
It Is under Intensive Investigation as a sedative agent for various 
psychiatric disorders and has been reported to greatly ameliorate 


symptoms o f withdrawal fro 


opiates and related 


* Investigation 


of this compound has been '.under taken at the request of the 'CorSd 
Health Organization, Because of reports of the potent let ion of 
narcotics, studies of the drug have been carried, out In an. extreme ly 
careful manner* The effects of single, or of repeated doses ere 
similar to those described elsewhere. Poses of 50 mg. orally three 
times dally Induce sensations of weakness , lethargy sna drowsiness. 
In our patients, no marked effects In body temperature, blood 
pressure, poise rate, etc,, have been noted with doses of this size* 
rb untoward effects have censored when 30 rv* * of mor'hfnc were 


Ton mg. of the crug three 


combined with 50 mg. of ch lor promazine , 
vines daily has induced no untoward effects in Individuals strongly 


dependent on morohine* 


•*»» * 

* » ^ » r. 


with this compound Is cc-m-I lauing • 
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2* Biochemical S^ uc j| ci 

a* Clinical nndocr ino logy cf*' v ddfet Ion 

CU tack of effect of chorionic gonadotropin after 
vlvhdrawo! of morphine* In 2 of rhe pat leafs who were given chori- 
onic gonadotropin before and during a cycle of addiction to morphine, 
cdmlnlsfra? Ion of I COO units of chorionic gonadotropin dally for 
five days did not Induce a significant rise In 17-hetosreroIds . 

This was not due to decrease In activity of the preparation used, 
since It Induced rhe expected rise In Individuals who hr-d sot been 
readdicted* An additional patient was, therefore, put through a 
cycle of readdict Ion and V i* cd V/ ? i »j OLiviJT U I c go a atdo in before, 
during* and after A;hz addiction cycle* The same cl Ini n.iohed response 

•jt 

to chorionic gonadotropin, was zzz'-t following wl <h draws l of morph lac* 

The reason for this 'change . Is obscure • 

/ • : 

121 Cffccrs of morphine addict Ion on excretion of 
cor He© Ids# ' If* collaboration with Dr* *alph l .Dorfman of the Vorecste? 
foundation for F.xpe r l.mer.rs l Biology, fractionation of the steroids 
excreted In the urine dur Tag cycles of morphine addiction Is being 
carried out*. The results arc r*ov yet available. Simultaneously* we 
are attempting to set up a method for the determinat *on of steroids 
derived' only from the adrenal gland*. formidable tceh-ntra I dl? t teult le^ 
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resolved. The best data ©ora ined to date Indicate marked Increase 
of cort ice Id excretion during withdraw;!'!. 



f. 



4 b . 

cycles of addiction 

• in' 

National C ar,ccr. Institute i determinations of pituitary gonadotropin, 
excretion .curing cycles of addlcvlca arc being carried out, using 
2 male subjects. The Ni’.H Addiction Research Center collects 
urines, precipitates the gonadotropin, dries the extracts and 
forwards them to the National Cancer Institute where the assays are 
made* As yet the results are not available* 

b* Studies In Natabol Ism of Ethyl Alcohol. A consider- 
able number of determinations of the rate at which ethyl alcohol dis 
appears from the blood were carried out early In the quarter. Two 
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l ru i f ary ronodoiropi^ cxc*r3 \ dur Uxq 
t*M In co ! labors t Ion with Dr. Jtoy Hertz of the 


a-aalytlc3f methods were used. Ore of there 1 lvp>®-l>ved the 

determination of concentrations of alcohol In the feFe*.th.£ the ether, 

*y 

determine f ton of blood alcohol cJJr-ectl y, using a di chromate ox Ida H© 
arid titration method* Technics! difficulties v/crc exper lanced with 

y • - 

both methods, tin re I lajbta results vrere obtained with ‘ the breathmefer 

unless It was ca I Ibrated da S ly« Unexplained dlscrcpanc ies occurred 

y 

!a the dlchrornate titration method* which were probably related to 
difficulties In getting quantitative distillations of the alcohol 
from blood. Results on the ncraboUc rate of alcohol obtained 
with the bresthmetcr fall within the range reported In the ! iterator 
Variations In the some Individual at different times do not exceed 
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200 grams of lean beefsteak induced no great change In the rate of 
alcohol metabolism. 


c. s erum Electrophoretic Patterns In Addiction. 

^orfc In this field Is continuing* It now appears that the railo of 

* - ^ g J* | y 

gamma globulin to beta globulin vends to Increase during fhs/phass 
of tolerance to morphine and to decrease following withdrawal of 
morphine. This phenomena may possibly be linked to the effect of 
addiction on the endocrine system. 

C * EX ?E 8 liVENTA t NE \J2 0?S YCH IATR Y 

I, Neurophysiology 

a. Rebound towering of Threshold which Underlies Con- 
vulsions Produced by Electrical Sf fmulat ion of Tha Umlc Intralaminar 


Nuclei hi Cats During Secoycry from Pentobarbital Anesthesia. In 
cats In which bipolar electrodes were implanted in f he thalamic 
Intralaminar nuclfi under deep pentobarbital anesthesia* progressive 


decrease In the amount of, c lectr lea I stimulation required to Induce 
convulsions wts observed 20 ic 30 hours after Induction of the 


anesthesia. This lowering of threshold persisted 
and had disappeared after 72 hours* This work Is 


for about 42 hours 
to be extended 


to other areas of the brain* 


b • Morph I ne-Na torch Ins M 1 x t ur e s , An a t tempt I s be I ng 
made to addict chronic spinal dogs to mixtures of morphine and 
Me l fine in such s way that depression of the trilateral flexor and 
crossed 'extensor reflex Is never observed lexccpt for the mild 
depression produced by the N&Hine aloitei-#. AcmMa-ts-'r ration of 5 mg*/k 


of Na III ncr 

every three 

hours sr.d 

2,5 mg.- 

mo rph I n c c v c r y s 1 x 

appears to 

be a suitable schedule 

• After 

•21 cays addiction. 

abstinence 

was evident 

above the 

'ever of 

trens'cc? t'or;. 
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The results so Ter jp^por t the ,r ad«ptetlo& n theory of physical dc os sc- 
enes end refute thc®uai . act <on :f theory, 

c« Diphasic Acr ton with Doses of h-^pcrldlnc In 
Single doses °. f 75 r -'GJ*Aa» produce typical morph fne-Uke effects 
tn the hfndttmb reflex of chronic spinal dogs. A ftcr 6 to !! hours 
reversal occurs and, In addiction, “stryehn Ine-ilke* effects appear. 
These resemble In every respect the hyper-lrr ! tab! I It V seen during 
chronic acknlnlstrat Ion of meperidine In smaller doses. 

4. Meperidine Addiction In Dogs. ore now able tc 
consistently precipitate abstinence from meperidine la dogs that were 
receiving meperidine chronically. This has been made possible by 
administering meperidine every three hourr ffircF retains- the coses to 
the level lust short of that *h l,ch Induces grand mal convulsions. 
These experiments Indicate that the w depsnosnce P» o^uc !.jg 
n toxlc n doses of meperidine are very close. The appears to be 

true In man. • 

e„' "eper Idlne-Na II Ins Antagonism. Using relatively 

small dosss of meperidine, no antagonistic action of MalUne upon 
meperidine effect of hind limb reflexes could fee demonstrated i see 
annua! report, 1933 ). ^hen, however, 73 mg *Ao . of meperidine 
were given, 15 mg ./kg. of Nalllne anfagonfoed the depressant effects 
of meper Mine on the fpsi lateral t lexer re*. *f-x cn- • nC c» o„a -- 
extensor reflex. 


n 
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f. -horf Tcsir. for Physical DcpendeRcc tfabMHy 
Ift D ° 85 * ln 2 ^S^.c’oscyc of morphine was rapidly Increased from 
5 fo 12 mg ./kg. Jn a d-day period. O n the 8th dayof addiction, 

15 ntg/lcg. of NallJnc precfpltoted typical abstinence symptoms. | a 
2 additional dogs, dosage of methodooe was Increased fo 17 mg. /kg. 

In « d-day period. 0« f h « Off, day, 15 mg./kg.of Nalllne precipitated 
typical abstinence. These results indicate that It Is very llkcty 
that a short, simple test, which could be used by pharmacological 
houses for $ determination of physical dependence liability of new 
analgesics, can be developed. 

Q* otudies on the Re f a f lonsh fps Between Ccndlf icnlng 
and Extinction of Alpha Blockade «.nd- £es«f Time in M ao . 
Terrel! has reported that faviovian Extinction 1 ’ Is due to cortical 
Inhibition* Tns theory advanced by fhfs Invest iga tor is baaed on the 
coser vat Ion that, as alpha blockade'- In the E£G was extinguished by 
nca-rc Inforcencnt, visas !**r«and reaction times became pro loaned. Since 
In ^pfv 1 1 #s tjicnnlc, two variables non*-re Infer cement of ££G 
blockade by light and non-rc infer cement of voluntary hand responses 
tc the samp st fmuius — were filtered 'simultaneously, an experiment 
was designed to keep the voluntary hand reinforced, but h> ex t :«rruish 
foe aipiiu olockadc at the same .time • *h Is involved alfcrat Ion of . 
r-erreJJ** technic by record In -j, along with the ££G, .hand responses fo 
dim light I not blocking cut) and h&cd responses- to- bright* f ticker l 
light I which blocked ciphs), preceding the light stimuli In both 
eases by a low tone. 1 h Is test was msec cn IS subjects* 
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Results Indfca<jj|||th3f alpha- blockade Is an or looting ” 
response and as such ||fnnct_ be conditioned* As the stimulus which 
Induces the alpha blockade Is continued, blocking of' alpha gradually 
disappears* This Is true, regardless of the nature of the. stimulus — 
light or sound Induces the some effects* If the stimulus Is dis- 
continued, alpha blocking reappears when the stimulus Is re introduced, 
only to again slowly disappear* 

2* Exper Imenta ! Psychology 

a* Hospital Project for Evaluation of Psychof hcrapy 3 
The experimental psychologist was '’loaned 51 to the clinical division 
of the hospital to assist In formulating plans for evaluation of the 
effects of psychotherapy on the relapse rate- In addict* About two 

*y 4 

end one-half months* of the cj-ua r * c ?,/ vft' i* 2 spent In this task. The 

- ^ 

preliminary pilot study v/trlch Is being carried out by clinical 

division personnel and v?h tch Is designed to determine the degree of 

amenable In cl l admissions Is currently underway, 

s . •• • • •• 

b* 'Minnesota Muiilphaslc Personality Inventories of 

Physician Addicts* The testing of a sample of physician addicts with 

the ?£/,? I has been starred fop the purpose of determining some of the 

relationships between addiction and socio-economic status, special 

group attitudes, and availability of drugs* The physician addict 

appears to present a unique opportunity to study such relationship:;. 

For physicians in general, the group attitude toward a.dd.fe.Mcn and 

antisocial behavior Is negative, t,c*, physicians arc opposed to 

such behavior* On the other hand, the availability of narcotics Is 
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pssUivs nonaddlcf; physicians. Skoal J fhe 

posl-addici/hova profiles ohleh are similar to those of the average 
eddlcr In the hospital population. It night be Inferred that per- 
sonality characteristics are relatively more Important In the etioloo 
of. addiction than arc the availability of drugs or special group 
attitudes. T 0 date, 13 profiles. have been obtained on physician 
addicts. As patients become available a group sufficient to permit 

significant comparison with the hospital population will be built 
up. 

c. Psychological Data During Qironic Alcoholic Intoxi- 
cation. The data obtained during- the chronic alcoholic Intoxication" 
study has been fully analyzed* The most Infer orrhrr ftrrdlna is 

jfi 

concerned with no'rhed c levs f Ion _of s 1 1 clinical scales In the 

during chronic Intoxication. 

/ ‘ 
>]* Psychological Changes Dyeing Intoxication with L3D-25. 

To dote the most significant findings in this study hove been chsn-ss 

In many of tfc* fv^.PI scales, Twenty-five patients are currently being 
tested* 

3* Biophysics 

a. s af Conditioning Apparatus. Numerous changes are 
being made in the *5fc Inner box 3 which is used for study In conditionin'- 
esper imenrs with rats* the pellet feeder Is be Inc changed to a 
rotating disc types the pressure required to thro*- five switch when 
.ii- bur is pressed Is being lowered by subs? 1 tut log a mercury switch 
for the mechanical cord act switch^ and better soundproof f no is he fnn 
added to the box* 




b* IfftprovsKon S-s have been made In fhe neurephys !o~ 
logical stimulate?. tv was found .bar fhe output Impedance of fhe 
previous stimulators was so high that fhe output dropped fa almost- 
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output stage was added fo the stimulator to decrease- fhe Impedance. 
This Improved fhe yoH-age delivered fo fhe animal, out seme, voltage 
drop still resutfed when fhe leads were connected to fhe animal. 
This'csn be obviated by monitoring the stimulator with as oscillo- — 


scope » 
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the studies on 
u e«t I notion.” 


Considerable equipment was constructed for use ht 

*y 

the relaf loishfp o,£ alpha blockade fo favfovtaa 
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